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Osteology of a physically immature 6.02m long dark shoulder minke whale Balaenoprera 
acutorostrata is described as well as its baleen, Comparison is made with the skulls of three 
other less mature dark shoulder forms in the Queensland Museum collection and problems 
associated with reliance on osteological features of non-adull specimens are discussed. [C] 
Minke whale, Balaenoptera acutorostrata, osteology. 
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On 27 August 1995 a minke whale carcass was 
found drifting in the Great Sandy Strait near 
Boonooroo (25?40'S, 152°54'E). It was retrieved 
the following day and flensed by a Queensland 
Museum team on 29 August. By then, this 6.02m 
long whale had decomposed and its skin had 
extensively sloughed. Identification as a dark 
shoulder or Antarctic form, described as Type 1 
or 2 by Best (1985), was made on baleen appear- 
ances and not from external features. The entire 
skeleton, with the exception of the pelvic bones. 
was recovered together with the baleen and lar 
ynx. The specimen is registered JM 10961 in the 
mammal collection of the Queensland Museum. 


BALEEN DESCRIPTION 


The baleen of JM 10961 is illustrated from the 
buccal aspect in Fig. 1. There were 282 plates on 
the right and 280 on the left, a count within the 
normal range for the species worldwide (Hor- 
wood, 1990) and the southern hemisphere in par- 
ticular (Best, 1985). All-white anterior plates 
numbered 119 (42%) and 74 (26%) on the right 
and lefi respectively. The largest plates measured 
27cm in length and 10cm in width. The propor- 
tional width of the dark outer border of those 
plates was 35%. These features, viz. asymmetri- 
cal [R>L] anterior white colouration, proportion 
of all-white plates, length of largest plates and 
width of the dark outer border, conform with the 
description by Best (1985) of the dark shoulder 
(Antarctic) or Type 1 and 2 forms. In contrast, the 
largest plates of the diminutive (Type 3) form 
called the dwarf form by Arnold et al. (1987) do 
not exceed 20cm in length and the plates are 
either all-white or a large proportion are white, 


SKULL DESCRIPTION 


Measurements, after Omura (1975) and Arnold 
et al. (1987). of the skull, mandible, basihyoid and 
stylohyals of JM 10961 are contained in Table | 
and the structures are illustrated in Figs 2-5. The 
skulls of three other dark shoulder minke whales 
considered to be more immature than IM 10961, 
in the Queensland Museum collection, are shown 
from their dorsal aspects in Fig. 6. Details of those 
specimens are contained in Table 2. (There are 
damaged skulls of two other immature dark 
shoulder forms in the callection as well as intact 
skulls of two immature dwarf forms.) 

Allowing for the immaturity of JM 10961, ats 
skull morphology is not appreciably different 
from the two adult dark shoulder (Antarctic) 
specimens described hy Omura (1975). Exelu- 
sion of the parictals from the vertex is evident in 
JM10961 and the other Queensland dark shoulder 
forms. The hamular processes of the pterygoids 
are blunt and rounded (Fig. 7). Omura (1975) 
considered these two cranial features to he im- 
portant osteological differences between Arntarc- 
üc and North Pacific minke whales. In the latter 
the parietals are included in the vertex, a leature 
mis-labelled by Horwood (1990: 11), and the 
hamular processes are elongate, a feature also 
seen (Fig. 8) in a North Atlantic specimen 
(D'Alton, 1827). 

However, there are some differences berween 
the Queensland dark shoulder specimens and 
adult Antarctic specimens. (Omura, 1975). The 
anterior concavity of the nasals is less pro- 
nounced and this may reflect immaturity but the 
retro-position of the ascending processes of the 
maxillaries relative to the nasals and premaxillar- 
ies (Figs 2 & 6), a feature of North Pacific spec- 
imens (Omura, 1975), may not be explicable 
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FIG. |. Baleen from buccal aspect of JM10961. The right baleen row is on the right of the figure. 


solely on the basis of immaturity. Whilst further 
growth of the Queensland dark shoulder whales 
and those from the North Pacific (which were also 
immature) may have resulted in maxillary re-po- 
sitioning, this feature is subject to revision and 
will require inspection of a larger series of adult 
specimens from the northern and southern hemi- 
spheres. Arnold et al. (1987). however, when 
describing the features of an adult Type 3 skull 
from northern Queensland, considered that more 
immature Type 3 specimens exhibited similar 
rctro-position of the maxillaries. That feature is 
also evident in the illustration of the skull of an 
immature 4. | m long Type 3 specimen (JM8808) 


in the Queensland Museum collection (Paterson, 
1994), 

The supraoccipitals in the Queensland dark 
shoulder specimens (Figs 2 & 6) differ from 
Antarctic and North Pacific specimens (Omura, 
1975), a North Atlantic specimen illustrated by 
D' Alton (1827) and Type 3 specimens (Arnold et 
al.. 1987). They are narrow anteriorly, particu- 
larly in JM8513, and in JM5434 there is associ- 
ated depression which may reflect individual 
variation. The narrowing may be a manifestation 
of the developing cranium as it is less pronounced 
in JM10961 which is the most mature of the 
Queensland dark shoulder specimens. 
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FIG. 2. Skull from dorsal aspect (left) and ventral aspect (right) of JM10961. (Scale in cm) 


FIG. 3. Skull from lateral aspect of JM 10961. (Scale in cm) 
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FIG. 4. Mandible from dorsal aspect of JM10961. 
(Scale in cm) 
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FIG. 5. Basihyoid (below) and stylohyals (above) of 
JM10961. (Scale in cm) 


POST CRANIAL DESCRIPTION 


VERTEBRAL COLUMN INCLUDING CHEV- 
RONS. The vertebral formula (C7, D11, L12, 
Ca18-48) conforms with the range of 47-50 for 
the species worldwide and 48-50 from the Ant- 
arctic in particular (Ohsumi et al., 1970; Omura, 
1957 & 1975; Tomilin, 1967; True, 1904). The 
caudal region was carefully preserved and dis- 
sected and it can be confidently stated that no 
small caudals were lost. The central epiphyses 
were unfused with the exception of C1 and Ca 18. 


FIG. 6. Skulls from dorsal aspect of J21708 (left); JMS434 (centre); JM8513 (right). (Scales in cm) 


OSTEOLOGY OF IMMATURE MINKE WHALES 


FIG. 7. Close-up view of hamular processes of 
JM10961. (Scale in cm) 


The C7 parapophysis is lacking, a feature consis- 
tent with other dark shoulder forms (Omura, 
1975). The vertebrae are illustrated from their 
lateral aspects in Fig. 9. Their measurements are 
contained in Table 3 including mean vertebral 
length. This value is derived from the formula 
(aXbXc)^ where a, b and c represent the breadth, 
height and length respectively of the centra 
(Omura, 1971). Comparison between the mcan 
vertebral lengths of two immature North Pacific 
specimens (5.4 and 6.6m in length), two adult 
Antarctic specimens (8.5 and 9.8m) and 
JM10961 (6.02m) is shown in Fig. 10. The values 
are consistent with the varied maturity of the five 
specimens. 


There were twelve chevrons and they are 
illustrated in Fig. 11 and their measurements are 
contained in Table 3, The laminae of the first two 
and second last were unfused and the last repre- 
sented by a solitary lamina. 


RIBS AND STERNUM. There were eleven pairs 
of ribs and they are illustrated together with the 
siernum in Fig. 12. Their measurements are con- 
tained in Table 4. 


SCAPULAE AND FLIPPER BONES. The scap- 
ulac, humeri, radii and ulnae are illustrated in Fig. 
13. The phalangeal formula (including the meta- 
carpals) is [3-4, Ha, Is-7, IV4, compared with Lis, 
1e, Illz.s, IV4 from two adult Antarctic speci- 
mens (Omura, 1975). Measurements are con- 
tained in Table 5. 
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FIG. 8. Skull from ventral aspect of a North Atlantic 
minke whale (from D' Alton, 1827). 


Tomilin (1967) noted that, in northern hemi- 
sphere minke whales, the proportional breadth 
and height of the scuputae increase in larger 
(older) whales and breadth increases more than 
height. That observation is confirmed in Table 6 
where the relevant scapular dimensions of 
JM10961 are compared with two adult Antarctic 
specimens (Omura, 1975). 
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FIG. 9. Vertebral column from lateral aspect of JM10961. Top, cervical and dorsal vertebrae; centre, lumbar 


vertebrae; bottom, caudal vertebrae. (Scale in cm) 


DISCUSSION 


The evidence presented here with regard to the 
dark shoulder form of minke whale, which is 
tentatively regarded as Balaenoptera 
acutorostrata bonaerensis (Burmeister, 1867) by 
Horwood (1990), highlights the problem that the 
number of specimens available for comparison is 
limited and they are often immature with resul- 
tant difficulties in interpretation of osteological 
characters. This problem has been considered in 
detail by Arnold et al. (1987) in relation to the 


dwarf (Type 3) form. A future osteological study, 
in which all adult specimens (particularly those 
of known Type) in Australasian collections were 
assessed, may further clarify the taxonomy of 
Balaenoptera acutorostrata. 
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Mean Vertebral Length (mm) 
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FIG. 10. Comparison between mean vertebral lengths of JM10961, North Pacific and Antarctic minke whales 
(from Omura, 1975). 


FIG. 11. Chevrons of JM10961. (Proximal at upper left and distal at lower right.) (Scale in cm) 
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FIG. 13. Scapulae (left); humeri, radii and ulnae (right) of JM10961. (Scale in cm) 
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TABLE 1. Skull, mandibular and hyoid measurements (in mm) of JM10961. 


Measurement 


Measurement 
Tip of premaxillary to posterior palatine, median 


Tip of premaxillary to posterior pterygoid 
Breadth across hamular process of ptergyoid 


| Length of mandible, straight, right 
Length of mandible, straight, left 


Length of mandible, right, outside curve 


Length of premaxillary, left 


Length of maxillary, superior right 
Len 


Tip of premaxillary to nasals inside curve 


Length of nasals, median Length of mandible, left, outside curve 


Breadth of nasals, anterior (between inside curve 


premaxillaries at anterior end of nasals) 
Length of rostrum 

Breadth of rostrum at middle 

Breadth of rostrum at base 


Breadth across maxillaries at vertex 


Breadth of frontal across nasals 


Height of mandible at coronoid, right 


Height of mandible at coronoid, left ati Ti 
Height of mandible at condyle, right | — 344 lj 
Height of mandible at condyle, left | 145 
Tympanic bulla, length, right leer s 

49 | 


Tympanic bulla, length, left 


Breadth between maxillaries at nares 
Breadth of skull, squamosal 
Breadth of skull, maxillaries 


Length of orbit, frontal, left 
Breadth of occipital bone 


Tympanic bulla, greatest breadth, right 


Tympanic bulla, greatest breadth, left 
Tympanic bulla, thickness at middle, right 
Tympanic bulla, thickness at middle, left 

Malar len, ht 

| Malar length, left 

[Malar breadth, left 
|Lachrymal length. right — — — — | 
Lachrymal length, left 

Lachrymal breadth, right 


Lachrymal breadth, left 


| Height of foramen magnum aperture 


Length (mm) 


Length from foramen magnum to vertex 
(measured at posterior parietals) 


Stylohyal, right 


| Stylohyal, left 
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TABLE 2. Other dark shoulder minke whales in the Queensland Museum. 


Locality Collection Date Full Length | Skull Length 
Currimundi, Caloundra, 26°46’S 153°08’E 25 August 1971 865mm 


JM5434 
_JM8513 
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159 3 139 
145 | 145 5 133 | 
192 6 r 05 | 
3 20 | 103 130 
293 175 | 124 124 


Chevron Height 
1 22, 28 43, 44 
2 46, 41 94, 99 
3 151 
4 98 151 
5 101 134 
6 111 116 
7 | 99 (| 10 
8 85 77 
9 74 60 
10 35 
1] 17,16 
12 9, - 
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TABLE 4. Rib and sternal measurements (in mm) of JM10961. 


Rib Straight Length 
Right Left 


l m | 784 T j 457 482 | 
6 742 | 747 Sternum Breadth 181 Width 19s — | 


Scapula 


Right 
| Greatest breadth 
Greatest height 


68 
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E cu 
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TABLE 6. Comparison between scapulae of adult and immature dark shoulder minke whales (measurements in mm). 


1M10961 7112793 (Omura, 1975) 712883 (Omura, 1975) 
Breadth Breadth 


12 [ sos 


premaxillary length 


Dimensions as % of condylo- 
cemaxillary length of skull 


